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Hunsaker has described the events of ths last year which influence

the direction and seeniitude of the effort which should be devoited o aercnautical

ressarch. oonding o these events the Cummities has reccmmenﬁe& an ingcresss
_in operating coxpendiitures from the present figure of O. & p6¥CJﬁb to 0.6 U?vceﬁt
~of the averags annial onm expended for procurement of militery iircraft during'a,
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vre for ressavch represents about twics the

developaent craft engine,

Tast ~the technical revolution Jnavgurated by the

develomment of Jet and vockst power plants which paved the vay for the atiainment

.

of much hipgher Tlisht spesds then possibls with'reoip?ocat'ng engines and pro-

"pollers. We reviewed ths welation of speed of sircraft air nover, Aircraf% hey

-

£

~ ing the highest speed domirate the alr, Ue~state& that 1t waaz then abunda 4%13

clear that there is no burrier to treheniahs incrcases in the possidble spesd cf

aiverafi and that any nation vhich made the °fcrt could lead The world in air

power. We forecast then thet we would socn ses piloted aircraft comtinuwously

propelled in horizontal f£light at supersounic speeds, that the sttainment of that

goal‘was one of the objectives of present-day aeron¢uticul development, trat

h of the Comudties's effort was dlvecteu tcwari that objectwve and that a

~most imno“tant part-of the effort was the flight ressarch on high-speed re-

gearch &i?; :nes at Muros Calixﬂxdza conducted in coopsration with the militery

services and the alverart indusiry.
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Progress has bsen even more rapid than expected as you ere well sware.
The chart shows the comparatively brief periocd during which the speed frentiler
was moved through the fearsd sonic barrier. The chart does not show the extensive

measurenents on models In wind tunnels eand on rocket-proposlled nodels in free

flizht vhich were conducted during the preceding thres years on the bagis of which

.

our predictions of last year were made., No unforeseen difficulties were encoun-
“tered in pushing this research eirplene of conventional subsonlc design through

_the sonic barrier by the concenirated pover of its rocket motors. *@’116 flights

fave in*;almblé éata on the é.eroﬁgngmic charactoristics of tho conventional con-

fignmafion at transonic spseds ané. in particulsr on the applicability of other - -
mothods of obiaining dats in this ..region. They did not represén’c tha a:chievsment
P X '%acﬁis&lly vseful-sdvera®t, The HACA's contribution 4o this schicvemsnt was

- recognized by the fact that My, John Stack, of the Coumitise's steff, shared the

Cbliier Trophy Tor 1927 with Captain Jaegsr, the Alr Force pilot, and Lewrence

Bell, the mpuacturer, .
| The X-,l is & ézma.ll réseareh airplane carrying no mili‘cary lpad and wi‘th
& short :fiigh'ﬁ; ém*’sion; Keverthelezs its achie%sme;nts have had & pi'ofonnd
'kpyschological effect in c’gispellifg fear of wilmovn and wnantlcizsted p&eﬁomsna
In ths transonic region é.nd engendering new confidonce in the use of modeis in
Hwind, tunnels and free flight &g a means of obtsining desi@vdé.‘ca for use in the
- éesign of tactical eirplanes. IIewa'vistasare ‘thus opsned not only for initlat-
ing the design of new ~;.ircraft but for impréving the performance of aircraft '
ewrrently 4undér‘ de‘ve'lépment. ‘The next chart ghows, as an éxample, the present

sypeed goals which the designors of certaln militery aircraft are setting up

 produc=

t:?.on; I rmust emphaslze thet these goals do not represent specifications
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estabhsmed by the military services or performances guarantesd ’ny i;he mnuf&ctur-

er; they are the goals which the deslzgners- have set for themselves ag revealed in

thelr discussions with members of owr 's‘i;affs

On May 7, 1948, efter the technical results obtained in the X-1 flights
vere made available to ﬁasigrz vz, the HACA Commities on Aerofynanice expressed
g concern over the need For additioral 1 ;f‘or*r ion on the prcblems of flight at
speeds in excess of O’.9 s fbﬁe speed of sownd, and sawesi;cd The appointment of a
ppecial axi hoo an‘"ﬁf-ﬁm% g to recomuend the direction and co“f'sn*&;f*es’tiom cf of-

fort in EAGA's critical trensonic research facilities. This recommendstion was

e h

i

&l

favorably rscei‘ved_ by the HACA & 8 May 28 mesting snd t e Spacis l Cozmittes on
the Rssc&rch Problems of Transonic Aircrafh Desigm vas appolinted. It consisted
of the desi,;msr of every m:ilita.ry' ai:r*é;raft and rem’egen’c‘.* ives of ths z:il:.tzry
services, and of f%;he I"L&CA.’ Reconmsndations ";ade &8 to the mres ent Frogrem ars

be ino pzt into effea 5. Other I‘G"D.Cfml ndations are ref’lec ted in these budge t:é"g‘ti-ﬁ
- mates, namely, "it is very urgently rsccumended that steps bs taken gi’thout delay
to Increase by at least a factor 63? 3 thé 'pr'Oiucfi?ity of rocke*cmprcnellec’.;méd@

, researoh f‘aﬁilities in the tram,mic ro.nge " oang "in view of & c:c'iticz.l shorbaga
and the virtual nsn-e:c:isbersce except for ‘Teewrlig,h‘a procedm'es, of msthods 'foz*y :
obtaining reliable transonic date at adegvzx,te Reynolds numbers, it is reccmsnd-
ed that the NACA contimzé wnder as high priority &g poasible the Astuﬁy , Gevelop-

nent, end precurement of test facilities for obtaining relisble aerodynamic data

through the trensonic ranges.”
It should bo noted, as Dr. Hunsaker mentioned, that the X-1 flights
transformed the {rensonic region from & region to be avoided and 4traversed

repldly, and hencs of minor Importance, to a region in which aircraft can snd

“will be opsrated with safety if sufficient quantitative deta on aercdynamic




-4 -

behavicr are aveilable. Hence the increéseé priority of transonic dats which
have appeared since the X-1 flight. Incidentally, the swmnry of recarmendstions
of this special ccamittes, which has bsen compiled by the eercdynamic-research
tranch, HACA Headguarters, vith 1ts enclosures, is an excellent illusiretion of
the effective métho& wzed in coordinating our resesrch programs with development
needs exd with industry end military opinion'. , - .

The next chart 1s one which ve showed you last year to illustrete the

~variety of the asrodymamlc problems to bs solved for the transonic speed rangs.

- As will be discussed in more detsil by 1. Robinson, the most cruci:al‘ problems
o are those of stability snd control” ‘.J.'-oug}i the transonic range. These are, hovw-
ever, not the only rproblems, The X-1 hed a convent:iozmi subs«:mié cenfiguration,
4 was built with great structural strength, and it was driven at high spoed by
& rocket for & brisf time. To sscure useful tactical aircraft, other configura-
tions must be useé which ha.vér less d:ag.‘ You axe familiar wi@h ‘ti';é new lookkA'a's
illus‘i:z’atéd’ by the 7-85 , the fi:éstof'hhe new type emplo;}ing sweptback 1'.-'13.;35;‘
Suéjh ney csnfigm'a“tic:;s give additional problems. at low speecls , especially In the
landing‘kccndi’biaﬂ. Hence the concentration of effort in transonic aeroﬁynainics
cannot be acccm*plishéd by curtailing the operation of low-spsed facilities. 1
The rocket 1s not-a suitable mm‘pﬁz’zer plant for gny‘other than % very
»speci&l‘ type of iﬁtércep'tor aircraft. It is likely that the tactical transonic
airpl.szzies will be powered by turbo-Jet engines equipped with afterburners , &8
{1lustrated in the next chart, although turbo-jet engines with auwxiliary rockets
are possible competitcrs. The edvantage of the afterburner is that 1t uses the

- same fuel as the turbo-jet e‘mg:!;neT Itself. There are many clevelopments in power

plants which must te thoroughly teated and brought to prectical application., Dur-
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pcrfcmnce of twrbo-Jet engines and stme of these methods could be applied to
specific aircraft at a considerably earlier date if more ronpower were now de-
voted to them. @HMr. Rothrock will later tell you about the sdvantages to be
gained from supsrsonic compressors end turbine-blade cooling. |

The turbo-jot wilh aftexrdburner is showm in some of the research problems
c‘omzec'tefl with 1ts develoment, The next chari shous the preserit region of &p-
'plzs,ca'bioa of ‘t;hc SE)VG*‘& i3 *pvs of poww ’01:: nte, - Huch puhlmlty has recently
“been given %o the c:oumozmﬁ engine In ‘whmh energy is rscovered ﬁo&‘n the exh&uS‘ow
of & recip*'oca-s‘me_, engine by t-o vse of turbines as an engine suita.ﬁ_ls Tor ,Vlon’g-

I3

range aircraft. Tt is Interes: ving -that e suwrvey repcrﬁ of NACA research iIn this
£i0ld was presentsd to the SAE in A »4:;‘.? 1946, fThe "awoonprupsller pover plant
is likewise being applisd fo long-rarbgé a.i’rcz*afi; , and its fileld, as well as thet

of 'I:he compotmzl engine will be :r“éa'tlv affected by the resulis of research new

e

in progfess on- pro;g@lle*s for h*ch-v eed awcr“fw
Th g6 ere some of the nidnliszhus of *Lhe rrogrems of most concern to
’ mllluary avia*tlon rel& ing to reqea*cch result 1:icn are clcse to a.vpl'?ca’tion
anci ca.pable of' b”i”l{g e:rpe&itei by mcveasei m,_“npo'war. The total Trogran of the
Committee includes work specifically related to c:czmmerciél aircraft, to small
aircrafﬁ for pérsonal Lise, and to rot&ting-»z«fing aircraft.
_Although the NACA's estivates for 1§50 ~call for the employmen‘c of ad-
tional ncrso:me.t. to permit an expansion of research effort, the ywo,:;cam which
they re;resnnt ig considered the minimum gonsistent with the state of the a.rt
the urgency from ‘hne gtendpoint of mtioml securi’c,; , -and the aveilability of
personnel. In sunmary , the edditional perso*mel requested are required to

.pemit (1) the fizll sm;fiﬁg of recently compls te:i facilities and the .:taf“ino'

of facilities o bo placed. 14 inttial operation dwcino the i’iscal yoar 1950




e

(2) the increszed wtilization of existing facili%ies at all loboratories, p:ar-
ticularly thoss supplying research dsta In the transonic ani supsresonic spsed
‘ranges , aud (3) en expansion of tha ress&rch programs &t the pilotless e.‘ircraft
‘:cesearc:h s*%:-ﬁi‘;ibn a2t Wallopg Islan'_i, Virginia, and at the flight ressarch station
‘&t the Muros Air Force Base, Californis. About two«rthirds of the persconol re-.
guested are supporting personmel for the ons-third who are regseaych profesglonals.

I vould now like to ask-Mr. Crowley Ho ,z'.eport spscifically on the ressarch-

airplane pmg;ramc i , ’ T R 2




